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We w i l l  present  an  overview of our   understanding  of   the  photochemistry 
of 0 3  dur ing   Arc t ic  summer based on balloon-borne,  ozonesonde,  and 
ground-based  observat ions  obtained  during POLARIS. Observations show a 
s t e a d y   d e c l i n e   i n  column 0 3  over  Fairbanks  from “ 4 2 5  DU i n  March 1 9 9 7  
t o  “ 2 7 5  DU i n  September 1 9 9 7 .  The l ack  of a p p r e c i a b l e   t r e n d s   i n   t h e  
column  abundance  of H F  sugges ts   the   observed   reduct ion   in  column 0 3  w a s  
not  caused by la rge   sca le   dynamica l   p rocesses .   Prof i les  of 03 measured 
by the  bal loon-borne W photometer  and  ozonesondes show t h a t   p r i o r   t o  
J u l y   t h e   l a r g e s t   r e d u c t i o n s   i n  0 3  occurred  below “ 2 5  km. These 
r e d u c t i o n s   t h e n   p r o p a g a t e d   t o   h i g h e r   a l t i t u d e s   l a t e r   i n   t h e   s e a s o n .  

Bal loon-borne  observat ions  of   the   concentrat ions of NO and NO2 obtained 
by the  MkIV interferometer   provide  an  empir ical   measure of t h e  
photochemical loss r a t e  of 0 3 ,  s i n c e   t h e s e   r a d i c a l s   p a r t i c i p a t e   i n   t h e  
dominant r a t e - l imi t ing   p rocesses   fo r  l o s s  of 0 3  dur ing   po la r  summer. 
The net  photochemical  removal ra tes  of 0 3  ( t o t a l  l o s s  minus  production) 
based  on  the MkIV observat ions  ranges from 5 t o  1 5  %/month  for  
a l t i t u d e s  between 1 6  and 2 5  km. The r e d u c t i o n s   i n  0 3  observed  during 
POLARIS are cons i s t en t   w i th   t hese  loss r a t e s ,   demons t r a t ing   t ha t  
reac t ions   involv ing   n i t rogen   ox ides   a re   the   p r imary   cause  of t h e   l a r g e  
r educ t ion   r educ t ions   i n  column 0 3  observed  during POLARIS. 


